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Abstract of JP20021 88084 

PROBLEM TO BE SOLVED: To obtain a red 
light-emitting phosphor with which a red light 
can be efficiently obtained when activated with 
a long-wavelength UV light, etc., 
characteristics of La202S:Eu, Sm phosphor 
(red light-emitting phosphor) are utilized, 
agglomeration caused by moisture absorption, 
etc.. in storage is prevented and an excellent 
dispersibility is retained for a long period of 
time. SOLUTION: This red light-emitting 
phosphor 1 is obtained by sticking the surface 
of a phosphor particle 2 composed of 
lanthanum oxysulfide phosphor ((La1-x- 
yEuxSmy)202S (0.01<=x<=0.15. 
0.0001<=y<=0.03) activated by trivalent 
europium and samarium with a metal oxide to 
form a moistureproof layer 3. An oxide 
containing at least one kind selected from Al, 
Si, Y, Gd, Lu, Ti, Nb. Ta and Zn is used as the 
moistureproof layer 3. The metal oxide in the 
mass ratio to the phosphor particle 2 in the 
range of 0.01-5% is stuck to the particle. 
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— JK^ : (Lai-,-yEu,Smy) jOzS 
(^tf, xtSiZ/yJi-eiimo.OlSxSO.lS, 0.0001 

^zbi:mLb-t^m.^^m^. 

mai^Sm-ima. A K S i . Y. Gd. Lu, T 

i. Nb, TaioJ:lXZn*>^®{ftl.Sij'-^<i: tl« 

cr>±m7m^:^tswiimx'h ^zb ^wmb-r&^-&^ 

fl^l'5^V^LM^3^7)v^-fi^*»l]l 

mm^mmimi±. mm^mitFizn Lxmrntx-o. 
oi--5%a)mmxHm^tix\^?>zb ^mLb-thm^ 

imcom^^^milzi5\^x . 

BUlBiHt^^b^ y ^ . L ai7)30inol%lilT3!P'Y 

[»^3a6] »^^i=3rv^La*]S5cov^-m*-iJi 

[19^3^7] Pf^l'5rv^LliS^5cov^-m*»l^ 

mmm.-{t9y^ym^m±. ^*350~390nmc7)^^;^ 

mmxmmLtzWJzm&yt^^-r^ ^ b ^nmb-r 

mm^^^^. *^-^msjmi}^h(Dm9mizxr)mm^ 
tixsiwt^mi^-^^mimmmmmm^-r^mi 

ms^^mmmmiiimm^^^m^izmtx . 

b-t^m^mm. 

mi>zt5\,^x. 



±^-^y'^mmt^>i.RD^yyx'hh^b^W^b-t 

[000 1] 

[ %m<^m-i-i>im'^m ] -^^mil . l e d ^ y-rtc if 
<r>m^m.izm\^hixi>^wmm^b ^ix^m^^tz 
m^w\.zmth. 

[0002] 

Vmk(^m ^^V^-K (LED) Srffll^JtLE 

D^^^rti. ai^s. pcjifflisii. oAM^. #« 

^a(:ifflV^^>fLTV^-S.« LED^.yr{4^frSi^T'$) 

[0003] LED9 yr^m^ (^mmizmm-thm 
mzimcDLEDyyrxQ'&mi^nhzbtim 

^b^?>. ^HX'. LED^>yr<O^Bi;i*fe, i^fc 

m-^mm'piz^'&^^'^mm^fm^^^^-th >i i: 
liioT. ifflcoLED^yTj&^^efe^^ixoai-r 
zbim^i^ivx\>^i>. ttz. misx'ii&^mm^&i}^ 

[0 0 04] ±IBt/iJ;o^LED5>'7°tCi3V^T{4. . 

Lxmm70mmm<^^mMmm^mtth l 

E D ^ -y T ( ^Ji.tfl^3^ i: tr G a N^t-^m^i^ 
LED^^-Ttcfflv^/^fi-sm^frtJi, IMELfzi: 

[0005] b;i^x\ M^Mm^mx-mm-^tLt^^ 
m!m<7>^s\sLti^^^zbimmb^'>x\^^fz. z<r>xd 

^jS{3MLT. #ra^ll-2468?7-^i>?gtC{i:, 3ffcr)i- 
u}z°^J^ (Eu) fcit/^HfvU'^A (Sm) -Cfr^g^it 
JtKl^-ft^^^y (LaaOjS : Eu, Sm)^3t#: 
?S«370nm1am<!O«^g«^J'|.|S^S6^Wlc:iSiRL. 

[0006] 

[ma^mmLJiob-tmm} i^LtiXdiz. 3m 

(7)Eut5XV^SmX'H'iS^tlfzMJ^i'\tyyi^y (Laj 
O2 S : E u . S m ) ^3^{4. ^:R370nmBfrf^c7)^^^ 



[000 7] li}^L^f)<h. IMLfcLsiiOiS : E 

TLia« -T'Sr*)*.. LED ^yr*>/^^$ni. fife 
3t<^femCcy\'7 ^y^*J^ bT L t \ C^*iL E D 7 

[0008] *3%Ba{4C:£?)J: o^mmiznmthfzibiz 

^^ixfzi,(7)x\ mtimm^mnrnTrnmLtzmtz^^ 

fe7b5^'^J!>¥i:<«^it^La2 02 S : Eu. Sm^3fef* 

(rmm^is*>itz±T. ummcoim^tizx^hmmi: 

m\ ^mj:-i^WL&iMmmzhtzr,x^^-ti> zt^ 
-ssm^z Lfz^^ifmym:i:mm-r6 ^ t ^ smt lt 

[00 0 9] 

[0010] ^^BJT-fflV^^KJg^-fb^ V^'^^ttitflsti, 

HRs^ : (Lai-x-yEu^Sniy) 2O2S 
(j^ef. xiDj;t/y(i-?-iX-etL0.01gx^0.15. 0.0001 

[0011] *^HJO#fe5l3t^3\5*(ctJV^T{4. 

iim.miOnmmmcr)^W.^<^m^m^nmfi^zmM. LT 

[0012] ^^^<r>^?tmm/ifiizis\^x . mw§ 
imm-h±mmitmzimw&{zmi. t^-^^wt 

2r^«WtwWL'3rC^t,c7)*>'ffli'>^ii, mwmzim^ 
StCfSKLstiolC, A 1 . S i , Y. Gd, Lu. T 
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i. Nb. TatJj;t/Zn*>ii>a{filSiJ'''^<i: tia 

iz. ±m,mitmim^-mA.\.zsmLtzi:o\,z. 

^tC^tT«ftJtT'0.01~5%O^HT'#«$-ti-|, d t 

[ 0 0 1 3 ] S^v:. *^BB<7)#fe5&5\^3t#:{j:^ ff^jg 
6 (Cie® L 7t J: a , ^:S270— 395nin0^i'|-^T'll^ L 

[0014] :^mmmmmi. m^^s mmLtz 
^^^yti^^r-t^. i)^-oms^m-i^<nm9[-mzi o 

[0015] *^BJcO|l7^«lct>v^T. ±l2L/v:fg)t 
B^Ol^BK^ScOS^sMt LT{4. M^^l OtcfSKL^c 

X o iz. ^mt Lxmm5o--390m<r>M:mMm!fmi:Mi: 

mt?> L E D 7 ififimftyixh , 

[00 16] 

[ 0 0 1 7 ] E 1 ii^m^<r)-'mmmiz^ 
mm<nm^^:w^mzm-wmmx'h i> . nnt^^-r 

#fe^Bt^3fe*l{4. 3ffic7)^-nf'>jU {Km) ax 
1/^^ V^A(Sm) X'im^tifzMWt^ {I. 
azOzS) ^millii}>hts:hmm'm-2.^^LX\^h. 

[0018] m^f-2^mm.-thMm,it'7y^y^ 

—W^: (Lai.,.yEu,Sniy) 2O2S •••(!) 
(^4'. xfc<tlXy(4-e*I-?tt0.01^xS0.15. 0.0001 

^y^o.o3^m&thmx'h^) x-mm.mi.zm.^ixi^m. 

[00 19] CICT. 3fffiiO:2— otf»>^ (Eu) {4. 

Lx<7mmt^ y^ y<r>^mm^i^^h 

f'tvSiliJT'^) 0 , ±te(l)^C0x<7)ffli: LT0.01-0.15O 
®fflT'-i-^$-B:l,^ i:3&>m Lv^, E u^O^^rfiSrS^-r 
x<7)fit^0. 01*jWC'ife 1. . fg3te^»^<7)K#S&«5&«ij'-^r 
< . -\-^ti:nm:%h Z t *i-C'# ^fc-e^T&i^) |> , - 
^T, xOffl*<0. 15$r|g;tS i:ilUgM3^^i:'{c J: DJW^*^ 

izig-t Lv\ 

[oo20]-9"7yn?A(sm) itimmt txmm-t 
hmz. Mm.'ityy:!'yi:m^t^hmyti^(r>mm^^ 
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tmm^Mtmm^tZtiz^j:^. y<^ffi{40.001~0.0 

[ 0 0 2 1 ] t/i. mm^Mi^t Lx<7)m^ityy^y 

tfcV^T , ^y^y (La.) CO-gP{i-f -y h V ^M, 

(Y) *3j;t>'>yF'J-'>A (Gd) 3&>/^M{ms^i'-^< 

-r-g. ^ h J: 0 . ^mmiziii-Th^Ji^ju^- 

4^>-I.Sftm^^-r. Jt/fL, Y^GdtiSLaCOS^ 
ym^ijmrF-t^t^ib. Y^Gd{3j;|,B^{4La<D 

[0022] ^7Kf«4-1^2 &««-r^3ffii^E uj3 itK- 

s mn'imm.ity y^s^ym^mi. m^zio^395nmcr,^ 
nm. mizmm5o-'390nm<7)m.-S:m^m^^mi < ir 

m) x-mmLtimz. mn^\^°-i:^m^m25imHiS:<7) 

[0023] ^Lx. :^^<Dm&^fe^m:nzi3\^ 

xii. ±mi-f.:3mcoEu}5Xx/smniscomwtyy 
9 ymmti^(^^j:h'mM^=i- 2 (r>^m^z-^mmc^^ 

[0024] wm^^mm-h^mmm^z^t, ^ti 

mbLXli. Al, Si, Y, Gd, Lu, Ti. N 

[0025] ^^mimi3-h^j:m^^3ii. mus± 
mm^mcomi'=Fimymmi'2cr,mmiznm^itfz 
K). tfcmmm^2(7)mmt:^mmimcowim (mm 
m.=Fm^bizji?,«&wm<^tcoi:^tt) xmozbiz 

mitf- 2 co^mizmm-^ zbizx-yx. m^im-&m 
3tm3t«s 1 ^Mmmu'SLtz^iz}i\<^x i> . m^im 

^2i!3iA(.^^^SRLX^-t?>:ibt:m<::biMmb 

[ 0 0 2 6 ] ±iB L/:: J; 0 , ^mmmt-^htchm^ 
msii. ■mmmL=i-2t)^:/^'!rf^mL-th^bimwhm. 



mm^^i.zmi'th^bij^x^h, $a>{c. K^gJiB 
bLx<7^±mm\Lmi. mmm.=?-2<r^Wi'&(^\^±.^z 
nLxi^^mz'V^mt^. 

[ 0 0 2 7 ] J: =5:155®! 3 <r)Wm±.mkiiXX}: 

i^nm^^x LED yyy^j:b'^im-t^miz. ^mm 

i>^mMm^ 1 t:mSi'^izi^-lz^ 
fSL^-t^:ib-mmb^j:i>> m-yX. ^J^y<r>^j:\,^L 

'7yTi:Um-tlZbii^X^^. .lOio^LED^V 

isxrm^^^tmbm^L. z(oj:o^j:m-^nm¥ 
^:mmLx&^m:cr>LEDyyyi:fmti>mz. m 
iz^miznhzbtt^x^^. 
[00 28] ±Kfit/^j;a^R6^Ji3«. ^tiirmm- 
h^mkimi:mtmm'2 i,zm LT®ijfco.oi-5 
%a)^wxnm^-txmm-h z b tmt mm^ 
m.^2izM Lx^mmim(mmmi}'^.omm%^x 
hh b . ±.mLtimmjiM^'^^fm\^±m^^j:b'^ 

+'^^z%tZbt<X'^^j:\>^i5^tLi}^h^. -If. mW§ 

3iim:^mzim^n^2(r>^^^mfh i^cDx^^t 
xmmmi^wr-t^ . ±mMimcr>n^itmL=f- 2 t^tt 

-S nmSii . MUtro. 05-1%c^®H b-t^Zbifii: 
h?>^^i±G di^<-tttll^l>ZliEPMAX'm&'t^ . 

[0029] ±mmim^^i^^j:^m^3it. mnm 
TiZ7ik't»m.'Fm'mmm^j:b'izx 0 mm-^ c b ti^x 
^t. mL^mizi3\.^xii. ti'^mmimmB^^ 

yk^Piz-i^m^-^. zcr>-^mM^l>z3m<r)Eui5J:x/Sm 

msmwiity y^ ym^im^. ^ h tc^^jstcis tr^ 
mm^^^jMyy^j:b^Mtx+^i.zmf^h. ^<o 
^mi:hi^Ltimzm^m^^h:Lb\,zii^x. 3 

fficO E u J; S m#vg(7)S!?^-f t; ^ >- ^ ^> ^ 

hmemL=i-2<r>^miz±mMitm>^^j:hm^ 3 ^ 
mm-h ^ b ifix% zioxo ^w^'f-mizxtm. 
mm^i^ 2 (ommiz^Mmitmw&^am^Lx^m 

m3*mm^tLi. 

[0030] tfz. mmm^ztsi^xii. im^uzXo^ 

^JStE^ (AU Si. Y. Gd, Lu, Ti, Nb, 

'^'miTid'pizmmL. zcr,mm^iz3mcr>Eui5xus 
mHiS<Dmmty y^ y^mm^iMtx+^izm^ 
■th. ii<7)m^mmcr>jMsm>kb't:fr^xyfu:\k<r>7m 

W£ t'^^ L , Z c^^KffiT^ h^z+%\.zm^ \^fz^ 
tc^iiL, '^^iLfzh^^'r-^^msmthZb\<zX'> 

X. 3m(^Eniixv^s,mw.^<7m^\cvy^ymm 
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[0031]_h^L:^J:d =5r*f6HBco*fefl3fc^3K«c 1 

€:fflv ^xm^ Ltz i>(DXh i. . 

td t cD-eS) S . <r <^ J: d ■^j:m€^<Oitmmt LT Ji L 

E D 7 y-Tifimf^tihtii. ztm^Hz i>mz.immm 

C 0 0 3 3 ] H 2 {4*^ajc7)^3^«$r L E D ^ >'rt 

m^Zi5\.^X. 1 l{4M;t{fI nGaNvSttS^^rf ^tt" 
'C^*A^'370nm#iac7)^^'f. L E D ^ -y TX'h 0 , CI 
i'f.LED^-yri 1(4U-H:71/-A1 2±{;®«^JJi 
1 3^i\-VXmm^1XX^^h . ttl. SIJ'hLED^.yr 

1 1 1 v-]^yu-M,i2ti±. ^^y'f^yif^v^^i 
Aizxomm^tzmm^irx^^h. 

[0 0 34] li5'|.LED^ yri Iti. jK^x-T 
-f-\'1455ri:'i:^i:fiJliJll 5lcJ:9S*>iT.TV^-&. i 
C:T\ JSfliSl 5{4^^hLED^ yn lOj^H^rif ^ 

10 0 3 5] m2l,Z^'t LED yyy°l,Zt5\,\X. TUt 

Di-yy'ii)^(,mm^tifzmfmizi<omm^tt. ^ 

^^it^mMttxmmi-?>i,<7>Thh. ^ti. m: 
mmmmjmii. tut^ -yzmi (>^\,z^^^^tx^ 
m^hzbi<zmi^tihi,(riX'ii^j:<. mmm^vLED 

[0036] ^^wMmyemi. smt-t^^^^z 
mtx. ^^B^c7)m^^^m^iztntx . 
m^'^^mMm^fjiiL^m.'^Lxm^'^^zttiX'^ 
z(o^. :m^(r>^m9mm\t^'&\,zmtih 

p-x-f -^y^^ie^iz^f^^^hUiz. 



[0037] ±MLfz^^mmmmii,z}sK^x . 
me&'i^iiXx/mB^^'i^b Lx<D^^±i^it. mz 
m^$tL?>i><7)Tii.^^M)K ^iigi^<m9mizxi,m: 
^mizf^tihmyti^^mm-r^zttmt 

[0038] mtii. W^^tM^ti^t LXli. 
(Ml. Eu) 10 (PO4) 6 • C I2 

— JK5»: : a (M2. E u ) O • b A 1 2O3 
(^•f. M2{iMg. Ca. Sr. Ba. Zn, Li. 

at5j;i;^b{ia>0. b>0. 0.2g a/b gl.5Sr}1l 

^-rsiR-c&s) x'mnmizm^tihzmcojL-ai;^ 

[0039] ^tz. m^^6^^b LTJ4. 
— c (M2. Eu, Mn) O • dAlzOa . 
i^'^. M2{4Mg. Ca. Sr. Ba. Zn. Li. 

L. cfcJ:lXd{4c>0. d>0. 0.2^ c/dS1.5Srj1| 

M.'ti>mx'ht) Tm'mi,zm^tL?>2m<oj--a\:;^ 

—m^: ( Yi.„.„.,R„Tb„Ce J 2O3 • nS i O2 
(s^tf. R{4LafcJ;lXGd*»/i>M{ftt^ii'-^<i:i>l 
McrmMtr^L^ V. w. ztJii^nti-^-ix-fitsxio 

-*gvS0.3. 0.05Sw^0.3. 0.001SzS0.15. 0.8^ 

nS:i.3^ms:thmx'$)^) Tm'smzm.^ti^3m<7) 

10040] IMELtzXo ^j:nB}5Xr/m^^m^i^ 

90mcr)^m-S:mi'm<7)i!stifmmi'zmtLi>i:>cox'h'o . m 
-yXMrn^eomf^x-mmttimAz^M^iiXx/m^ 

^m:M^i^^b'^. :^^mco^>^mM^t^bmKi,z 

m-^x^m-th zbizi-yx. ffsofe^^oafeit 

[0041] *ifeO#fe^B£:5)-c7)ii-^Jt 

^h, mm. &-^i:nhmiziiMmitx\ w^iBt 

5Bt^^?r i5->-95%oigffl t S i: *«iaPi Lw z<r> 
OOOKm^O a-fe3KSrff Steffi) i i: A^T't . $ h \Z\m. 



[0042] *^BJ(7)^^S{±, ±mLfzLEDyy 

^mt^Mm^i^^m^j:tizijmm'^mThh. z 
<^xoKi:mimwimm^^t'i,zm^'^^ti. ^<Dm(r)^M 

i: LTtlBaS ijOs : PhM^i^ (b-^&*:353n 
m) -^SrBiO, : Eu^p^ ( e-^'^*:370nm) ^j: 

[0043] 

m^^\,z^\^x'&^h . 
[0 044] nMf^iJu immi 
t-r. m<o.2i ( y ■/ hju) izmm-^ >y h u ( y 

(NO3) 3) 0.74gS:^)»L, c:o^{:3««OEui5j: 

t/Smf+?SKi^'fb9>';$'V^3t#: ( (Lao.93Euo.06 
Smo. 01 ) 2O2 S ) S^Tl^lOOg^milDL. +^{cMfl^L 

^. <>:v^-c% zcn-mmizmnL^t/^i^Ty^-TTH^ 
mrt. ^W[.m<7)fM^:9mmz^Lfz. zc^pummiz 

•So z(D^x'^ i>i,z+j,i-iztmLfzm. miTm^^t 

o'cx6\^m(o^nx'm!im-ti>citizX'yx. s^t-t 

[0045] zcD^ 0 ^z Lxnfzm'&^ymm^izt5\,^ 

X. LazOjS : Eu, SmMmm^commiiZiiYi 

03imm.'f'mi}mmmm.^n.x\,^fz. zc^y^o^im 

Si^ «{4fc J; ^MlH^ i: ^ -5 T V ^-1. i fc ^ S E M J: 

[ 0 0 4 6 ] ±iB Lfzmmm 1 IzX S#fe%3tm3fe#: 
5'h«4*)Slfe«aj 1 t ( Jt«^J 1 ) i: ^ 

[00471 ^i*:comi±fHffi{4mTO J: d t LTH 
SfiL/c, rtSlSmm, iS§300inmc7);^f7X«=(^tC1.5 

^X-l.. Z<7)fiil,Z20s(r>MyetmJ^'S:Ml. 20^S;ir'5X 

x^^mmiz^nv. AmmimLtzm. imttzmyt 

#fef63\^3tftc7)l«$^^ (10^) i:t. i«§*n.l5 

f^m-tmiz-r^f-f-xiAtLx. mmii<r>wm^%:w 
m-th. m^m^im-t^t^WM^X'co-^^mm< 

=5:0, ^crii^tLXimLfzmytf^m<7)-m^ti^<^j: 
-2.. 
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[ 0 0 4 9 ] ^ 1 ^-hm^:b^^j:x o mtm 1 ^ZX h 
^^^%m± . ±%'¥X'^nmum Ltzmzio \, ^x 

ifimzixX V ^ I, i: t^^^t^h . 

[0050] mMm2. \mm2 

s-'^A (AI2O3) mm^i:miiaix-i-^iztmL 

tz. Zco^^m'^izsmcoRumv^SmitiSm^-ity 

yi^ymyti^ ( (Lao.90Euo.07Smo.03) 2O2S) 

[005 1 ] ioi d (:tT#;t*fe^lt3Km:fev^ 
X. La202S:Eu, S mm3tf**i^ <7)^Ht{4 A 1 
2 O3 SSm^ LT iJ 0 , A 1 2 O3 |^^J1*>'?^^§ 
tLX\>^^Zb^SEMI,ZX*)mLfz. tfz. LajOz 
S : E u , S mmm^n^izm-tA 1 2 O3 0#«{4 

o.5mM.%x'h^fz. 

[0052] iMiLizmmm 2izx ^m^^t^m^ 

t . m^mfi^m^z^mm-imimim^ t t v 
m±mmm 2 1 iBi-<7)#fe%3t^7t* ( jt^^j 2) 

0^*S:«2{Cg^'r. 
[0053] 
[|fe2] 









1 B 


10 B 


30 H 


90 B 


180 B 
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10 


10 


9 


9 


itmm2 


9 


9 


7 


5 


5 



[0 0 5 4] m2i)^i^mii>iJ^^J:dt,Z. mSkm2izXh 
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